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ABSTRACT : 



PROBLEM TO BE SOLVED: To form an optical element without 
requiring 

post -working such as coring or chamfering by forming 
optical functional faces 

and a grasping part whose shape is suitable for fitting to 

a lens barrel or the 

like by pressing in one body. 

SOLUTION; In a die 10 for forming an optical element by 
press- forming an 

optical element material after softening by heating, a 
middle barrel die 4 

consisting of an upper part 4a and a lower part 4b is 



disposed between a barrel 

die 3 and upper and lower dies 1 and 2 . The forming face 
la of the upper die 1 

forms the optical functional face 5a of an optical element 
5 and the forming 

face 2a of the lower die 2 forms the optical functional 
face 5b. The opposite 

faces of the upper part 4a and the lower part 4b of the 
middle barrel die 4 

form the grasping part 5d of the optical element 5 . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of a press-forming optical 
element and press-forming equipment using the type for optical-element press forming for forming such an optical element 
cheaply by the ultraprecise press-foirning method especially, and this about high precision optical elements used for an optical 
instrument, such as a lens and prism. 
[0002] 

[Description of the Prior Art] instead of [ of the method of grinding materials for optical elements, such as glass, as the 
manufacture method of press-forming optical elements, such as a lens and prism, in recent years ] - metal mold - many methods 
of supplying an optical-element material inside, carrying out heating pressurization, and fabricating are proposed 
[0003] Conventionally, the optical-element material which carried out preliminary processing is supplied between the 
upper- and-lower-sides types of a couple, and the method (the RIHITO pressing method) of carrying out heating pressing is 
common in a fixed configuration. When fabricating a precise optical element by such method, the configuration of an 
optical-element material, surface smooth nature, and weight precision serve as a very important element. Until now, ball ** 
material, ****** material (what divided the round bar in the shape of a pillar), or the gob material that trickled the fused glass has 
been used as an optical-element material. It depends on the composition of metal mold for the weight precision required of an 
optical-element material when fabricating such an optical element. 

[0004] for example, the metal mold shown in drawing 7 (a) — the metal mold formed of a punch 3 1 , female mold 32, and a mold 
3 3 like composition - the volume of a cavity is larger than the volume of an optical element 3 5 , and if it is the metal mold which 
can have a sculptured surface in addition to the optical functional side (for example, periphery etc.) of an optical element 35, the 
weight precision required of an optical-element material can manufacture an optical element at so severe comparatively cheap 
material cost However, in order to make an outer diameter etc. uniform after fabrication of an optical element in this case, it is 
necessary to give ****** processing, and the cost of the part occurs. 

[0005] the metal mold shown in drawing 7 (b) on the other hand - composition like -- metal mold - if the volume of a cavity is 
equal to the volume of an optical element 35, the weight precision required of instead of [ which does not need processing after 
fabrication ] at an optical-element material will become very severe, and will require high cost 

[0006] The technology which was going to solve the above-mentioned technical problem is indicated by JP, 6- 9231, A. The 
aforementioned technology enables weight absorption of an optical-element material in the type for fabrication for carrying out 
heating pressurization of the optical-element material, and fabricating an optical element by using the mold by which the 
configuration with the stage was prepared in the interior, and the fluctuated type with which outer diameters differed. 
[0007] 

[Problem(s) to be Solved by the Invention] However, since the conventional type for fabrication indicated by the 
above-mentioned official report prepares a configuration with the stage in the interior of a mold, only one optical functional side 
of an optical element can fabricate it. Therefore, although datum level etc. could be formed in one field, a desired configuration 
could not be formed in the field of another side, but post processing after fabrication was needed as a result. 
[0008] Moreover, with the aforementioned composition, since the air thermal break which carries out weight absorption was 
prepared in the one side side of an optical element, temperature could not rise easily, a desired performance was not obtained 
from the temperature distribution in the same field not becoming uniform, or the crack by the temperature gradient generated only 
the part at the time of cooling. 

[0009] this invention aims at creating the optical element of a desired configuration by press forming in view of the trouble of the 
type for [ above-mentioned / conventional ] optical-element press forming, without needing post processing after fabrication. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the type for optical-element press 
forming concerning this invention In the type for optical-element press forming equipped with a mold, and the punch and female 
mold which are inserted in the aforementioned mold The field where the field which counters the aforementioned female mold in 
the aforementioned punch counters the aforementioned punch in nothing and the aforementioned female mold in the configuration 
which fabricates one side of the optical functional side of an optical element the configuration which fabricates another side of the 
optical functional side of an optical element Nothing and the aforementioned mold, It is characterized by having the middle mold 
which fabricates the grasping section of the aforementioned optical element between [ one / at least ] the aforementioned punch 
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and female mold. 

[001 1] One side of the optical functional side of an optical element is fabricated by the field which will counter female mold in a 
punch by this composition if an optical-element material is arranged between a punch and female mold, another side of the optical 
functional side of an optical element is fabricated by the field which counters a punch in female mold, and the grasping section of 
an optical element is fabricated by the middle mold. Therefore, the optical element of a desired configuration can be fabricated in 
a desired configuration by press forming, without needing post processing, such as ****** processing, beveling processing, etc. 
for arranging an outer diameter. In addition, the aforementioned grasping section may be used in order to attach the 
aforementioned optical element to a lens-barrel etc. 

[0012] Next, it is desirable that the aforementioned middle mold was prepared possible [ movement to the shaft orientations of 
the aforementioned mold ]. When the direction, i.e., the shaft orientations of a mold, which arrange an optical-element material 
between a punch and female mold, and a punch and female mold are made to approach mutually is pressurized by this 
composition, an excessive optical-element material is gradually extruded in the direction of a periphery of the type for 
optical-element press forming. At this time, when there are more amounts of an optical-element material than the specified 
quantity, it moves in the direction to which middle molds are the shaft orientations of the aforementioned mold, and make the 
volume of the grasping section increase. Moreover, when there are few amounts of an optical-element material than the specified 
quantity, it moves in the direction where middle molds are the shaft orientations of the aforementioned mold, and decrease the 
volume of the grasping section. Thus, according to the aforementioned composition, weight dispersion of an optical-element 
material is absorbed by the capacity formed when a middle mold moves to the aforementioned shaft orientations. Therefore, the 
weight precision required of an optical-element material is low, ends, and can suppress material cost. 

[0013] Next, it is desirable that the coefficient of linear expansion of the aforementioned middle mold is larger than the coefficient 
of linear expansion of the aforementioned punch and female mold. When it pressurizes in the direction which a punch and female 
mold are made to approach mutually after arranging an optical-element material between a punch and female mold in the inside of 
a mold and once heating the aforementioned optical-element material by this composition until the optical element became the 
inside web thickness of a request When there is more volume of an optical-element material than an initial complement, an 
excessive optical-element material is absorbed by the capacity produced when a middle mold contracts earlier than a punch and 
female mold. By this, the weight precision required of an optical-element material is low, it ends, and an optical element can be 
offered at comparatively cheap material cost. 

[0014] Next, while the aforementioned middle mold is arranged with a detailed opening between the aforementioned molds, it is 
desirable that the coefficient of linear expansion of the aforementioned middle mold is larger than the coefficient of linear 
expansion of the aforementioned mold. 

[001 5] When arranging an optical-element material between a punch and female mold in the inside of a mold, carrying out 
heating softening of the aforementioned optical-element material and carrying out pressing by this composition, a middle mold is 
stuck to a mold by thermal expansion by pressure. In addition, as for the aforementioned "detailed opening", a middle mold says 
the opening of the grade by which sticking-by-pressure fixation is carried out to a mold according to the thermal expansion at the 
time of heating of an optical-element material. On the other hand, after the end of heating, when a middle mold contracts earlier 
than a mold, an opening arises between middle molds and a middle mold is released from a mold. 

[00 16] Thus, in case heating pressurization of a punch and the female mold is carried out in the direction made to approach 
mutually, since sticking-by-pressure fixation is carried out at the mold, a middle mold does not move, but fabricates the grasping 
section of a desired configuration. Moreover, after heating pressurization is completed, since a middle mold is released as 
mentioned above from a mold by cooling, a middle mold, a punch, or female mold is removed from a mold, and an optical 
element can be taken out by it. Therefore, an optical element with the grasping section of the configuration of the request suitable 
for attachment by the lens-barrel etc. can be manufactured, without performing post processing, after removing from described 
above ] the type for optical-element press forming. 

[0017] In order to solve the above-mentioned technical problem, moreover, the manufacture method of the press-forming optical 
element concerning this invention It is the manufacture method of a press-forming optical element using the type for 
optical-element press forming which equipped the interior of a mold with the fluctuated type of the couple which fabricates the 
optical functional side of an optical element, and the middle mold which fabricates the grasping section of the aforementioned 
optical element. It is characterized by including the process which applies a pressure to the aforementioned fluctuated type and a 
middle mold, and carries out temporary fabrication of the optical-element material, and the process which applies a pressure to a 
fluctuated type in the state which the aforementioned middle mold can move so that the aforementioned optical-element material 
may become predetermined thickness. 

[00 1 8] By applying a pressure to a fluctuated type by this manufacture method, in the state which a middle mold can move, after 
carrying out temporary fabrication of the optical-element material, an excessive optical-element material is extruded in the 
direction of a periphery, and is absorbed by the capacity formed when a middle mold moves. The optical element of a desired 
configuration with the grasping section of a configuration suitable for attachment by the lens-barrel etc. can be manufactured 
without performing post processing, such as ****** processing and beveling processing, by this, after removing from the type for 
optical-element press forming. Moreover, the weight precision required of an optical-element material is low, it ends, and an 
optical element can be manufactured at comparatively cheap material cost. 

[00 1 9] In order to solve the above-mentioned technical problem, moreover, the manufacture method of the press-forming optical 
element concerning this invention It has the fluctuated type of the couple which fabricates the optical functional side of an optical 
element, and the middle mold which fabricates the grasping section of the aforementioned optical element. It is the manufacture 
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method of a press-forming optical element using the type for optical-element press forming with a larger coefficient of linear 
expansion of a middle mold than a fluctuated type coefficient of linear expansion. The process which applies a pressure to the 
aforementioned fluctuated type and a middle mold, and carries out temporary fabrication of the optical-element material while 
heating described [ above ] the type for optical-element press forming, It is characterized by including the process which applies a 
pressure to a fluctuated type so that the aforementioned optical-element material may become predetermined thickness, lowering 
the temperature of the type for [ aforementioned ] optical-element press forming. 

[0020] When there are more optical-element materials laid in the type for optical-element press forming by applying a pressure to 
a fluctuated type than an initial complement, lowering temperature after carrying out temporary fabrication of the optical-element 
material by this manufacture method, heating, an excessive optical-element material is absorbed by the capacity formed when a 
middle mold contracts earlier than a fluctuated type. The optical element of a desired configuration with the grasping section of a 
configuration suitable for attachment by the lens-barrel etc. can be manufactured without performing post processing, such as 
****** processing and beveling processing, by this, after removing from the type for optical-element press forming. Moreover, 
the weight precision required of an optical-element material is low, it ends, and an optical element can be manufactured at 
comparatively cheap material cost. 

[0021] In order to solve the above-mentioned technical problem, the manufacture method of the press-forming optical element 
concerning this invention The interior of a mold is equipped with the fluctuated type of the couple which fabricates the optical 
functional side of an optical element, and the middle mold which fabricates the grasping section of the aforementioned optical 
element. It is the manufacture method of a press-forming optical element using the type for optical-element press forming with a 
larger coefficient of linear expansion of the aforementioned middle mold than the coefficient of linear expansion of the 
aforementioned mold. In the state where the described [ above ] type for optical-element press forming was heated, and you 
expanded the aforementioned middle mold, and made it stuck to a mold by pressure It is characterized by including the process 
which applies a pressure to the aforementioned fluctuated type and fabricates an optical-element material, and the process which 
cools described [ above ] the type for optical-element press forming, is made to contract the aforementioned middle mold, and is 
removed from a mold. 

[0022] In case a pressure is applied to a fluctuated type and an optical-element material is fabricated by this manufacture method, 
since sticking-by-pressure fixation is carried out at the mold, a middle mold does not move, but fabricates the grasping section of 
a desired configuration. Moreover, after heating pressurization is completed, an optical element can be removed from the type for 
optical-element press forming by shrinking a middle mold by cooling and releasing from a mold. Therefore, an optical element 
with the grasping section of the configuration of the request suitable for attachment by the lens-barrel etc. can be manufactured, 
without performing post processing, such as ****** processing and beveling processing, after removing from described [ above ] 
the type for optical-element press forming. 

[0023] In order to solve the above-mentioned technical problem, next, the optical-element press-forming equipment concerning 
this invention It is optical-element press-forming equipment which manufactures an optical element using the type for 
optical-element press forming which equipped the interior of a mold with the fluctuated type of the couple which fabricates the 
optical functional side of an optical element, and the middle mold which fabricates the grasping section of the aforementioned 
optical element. It is characterized by having the temporary fabrication means which applies a pressure to the aforementioned 
fluctuated type and a middle mold, and carries out temporary fabrication of the optical-element material, and this forming means 
to apply a pressure to the aforementioned fluctuated type in the state which the aforementioned middle mold can move so that the 
aforementioned optical-element material may become predetermined thickness. 

[0024] After it arranges an optical-element material between fluctuated types and a temporary fabrication means performs 
temporary fabrication by this composition, when this forming means applies a pressure to a fluctuated type, an excessive 
optical-element material is gradually extruded in the direction of a periphery of the type for optical-element press forming. At this 
time, when there are more amounts of an optical-element material than the specified quantity, it moves in the direction to which 
middle molds are the shaft orientations of the aforementioned mold, and make the volume of the grasping section increase. 
Moreover, when there are few amounts of an optical-element material than the specified quantity, it moves in the direction where 
middle molds are the shaft orientations of the aforementioned mold, and decrease the volume of the grasping section. Thus, an 
optical element with the grasping section of the configuration of the request suitable for attachment by the lens-barrel etc. can be 
manufactured, without according to the aforementioned composition, performing post processing, after removing from the type 
for optical -element press forming. Furthermore, weight dispersion of an optical-element material is absorbed by the capacity 
formed when a middle mold moves to the aforementioned shaft orientations. Therefore, the weight precision required of an 
optical-element material is low, ends, and can suppress material cost. 

[0025] Moreover, while having 1st pressurization means by which the aforementioned temporary fabrication means has the field 
which touches both the aforementioned fluctuated type and a middle mold, it is desirable to have had 2nd pressurization means by 
which this aforementioned forming means had the field which touches only a fluctuated type among the aforementioned fluctuated 
type and a middle mold. 

[0026] A desired pressure can be applied only to a fluctuated type by this composition. In order to solve the above-mentioned 
technical problem, the optical-element press-forming equipment concerning this invention It has the fluctuated type of the couple 
which fabricates the optical functional side of an optical element, and the middle mold which fabricates the grasping section of the 
aforementioned optical element. It is optical-element press-forming equipment which manufactures an optical element using the 
type for optical-element press forming with a larger coefficient of linear expansion of a middle mold than a fluctuated type 
coefficient of linear expansion. The means which applies a pressure to the aforementioned fluctuated type and a middle mold, and 
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carries out temporary fabrication of the optical-element material while heating described [ above ] the type for optical-element 
press forming, It is characterized by having a means to apply a pressure to a fluctuated type so that the aforementioned 
optical-element material may become predetermined thickness, lowering the temperature of the type for [ aforementioned ] 
optical-element press forming. 

[0027] Lowering temperature by this composition, after performing temporary fabrication, by applying a pressure to a fluctuated 
type, when there is more volume of an optical-element material than an initial complement, an excessive optical-element material 
is absorbed by the capacity produced when a middle mold contracts earlier than a punch and female mold. An optical element 
with the grasping section of the configuration of the request suitable for attachment by the lens-barrel etc. can be manufactured 
without performing post processing by this, after removing from the type for optical-element press forming. Furthermore, the 
weight precision required of an optical-element material can be low, it can end, and material cost can be held down comparatively 
cheaply. 

[0028] In order to solve the above-mentioned technical problem, moreover, the optical-element press-forming equipment 
concerning this invention The interior of a mold is equipped with the fluctuated type of the couple which fabricates the optical 
functional side of an optical element, and the middle mold which fabricates the grasping section of the aforementioned optical 
element. It is optical-element press-forming equipment which manufactures an optical element using the type for optical-element 
press forming with a larger coefficient of linear expansion of the aforementioned middle mold than the coefficient of linear 
expansion of the aforementioned mold. In the state where the described [ above ] type for optical-element press forming was 
heated, and you expanded the aforementioned middle moid, and made it stuck to a mold by pressure It is characterized by having 
a means to apply a pressure to the aforementioned fluctuated type and to fabricate an optical-element material, and the means 
which cools described [ above ] the type for optical-element press forming, is made to contract the aforementioned middle mold, 
and is removed from a mold. 

[0029] When carrying out heating softening and carrying out pressing of the optical-element material by this composition, since 
sticking-by~pressure fixation is carried out by thermal expansion at the mold, a middle mold cannot be moved, but can fabricate 
the grasping section of a desired configuration. Moreover, after heating pressurization is completed, since a middle mold is 
released from a mold by cooling, a middle mold and a fluctuated type are removed from a mold, and an optical element can be 
taken out by it. Therefore, an optical element with the grasping section of the configuration of the request suitable for attachment 
by the lens-barrel etc. can be manufactured, without performing post processing, after removing from described [ above ] the type 
for optical-element press forming. 

[0030] Moreover, in order to solve the above-mentioned technical problem, the press-forming optical element concerning this 
invention is characterized by having equipped the outside of the aforementioned optical functional side with the periphery section, 
and equipping the external surface with the grasping section in the press-forming optical element which has an optical functional 
side to both sides. 

[003 1] The optical element which has an optical functional side and the periphery section of the configuration of the request 
suitable for attachment by the lens-barrel etc. by this composition can be cheaply offered by press forming. In addition, it is 
desirable that the thickness of the aforementioned periphery section is simultaneously regularity. 

[0032] Moreover, it is desirable that the aforementioned grasping section is a taper configuration. Moreover, in order to solve the 

above-mentioned technical problem, the press-forming optical element concerning this invention is characterized by being 

fabricated by a claim 1 or any 1 term of 4 using the type for optical-element press forming of a publication. 

[0033] Thereby, post processing is not needed but an optical element can be offered comparatively cheaply. Moreover, in order to 

solve the above-mentioned technical problem, the press-forming optical element concerning this invention is characterized by 

being manufactured by the manufacture method of a press-forming optical element given in a claim 5 or any 1 term of 7. 

[0034] Thereby, post processing is not needed but an optical element can be offered comparatively cheaply. Moreover, in order to 

solve the above-mentioned technical problem, the press-forming optical element concerning this invention is characterized by 

being manufactured by optical-element press-forming equipment given in a claim 8 or any 1 term of 1 1 . 

[0035] Thereby, post processing is not needed but an optical element can be offered comparatively cheaply. 

[0036] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained, referring to a drawing. 
(Operation form 1) drawing 1 ~ optical-element fabrication of the operation form 1 - public-funds type composition is shown it 
is shown in drawing 1 ~ as - optical-element fabrication - public funds - type 10 creates an optical element by press forming, 
and it equips the interior of the cylinder-like mold 3 with a punch 1 and the female mold 2 by which opposite arrangement is 
carried out on this punch 1 and the same axle On the other hand, the optical functional side of an optical element 5 comes out, and 
forming side 1 a which counters female mold 2 in a punch 1 fabricates certain optical functional side 5a. Moreover, forming side 
2a which counters a punch 1 in female mold 2 fabricates optical functional side 5b which is another side of the optical functional 
side of an optical element 5. moreover, periphery section 5c which has the thickness of about 1 law in the periphery of optical 
functional side 5 a and 5b is formed of a punch 1 and female mold 2 The intensity of an optical element 5 is secured by this 
periphery section 5c. 

[0037] optical-element fabrication - public funds - type 10 is equipped with the cylinder-like middle mold 4 between a punch 1 
and female mold 2, and the mold 3 The middle mold 4 consists of middle mold up 4a located in the optical functional side 5a side 
of an optical element 5, and middle mold lower 4b located in the optical functional side 5b side. Middle mold up 4a and middle 
mold lower 4b are arranged at a punch 1 and female mold 2, and this heart. In addition, middle mold up 4a is prepared in the shaft 
orientations of a mold 3 independently possible [ a punch 1 ] for movement. 
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[0038] The field which counters mutually in middle mold up 4a and middle mold lower 4b fabricates 5d of grasping sections 
outside to the pan of periphery section 5c of an optical element 5. With this operation form, the inclination is attached to the 
above-mentioned field so that it may become so small that the thickness of 5d of grasping sections becomes a periphery. That is, 
as for 5d of grasping sections, the nose of cam will be formed in a taper configuration. 5d of grasping sections is used in case an 
optical element 5 is attached to a lens-barrel etc. 

[0039] optical-element fabrication — public funds — each part material of type 10 is formed of the cemented carbide which makes 
tungsten carbide (WC) a principal component Mirror-plane processing is carried out at a desired configuration, and forming side 
1 a and 2a are covered with the alloy protective coat of a platinum (Pt) system. As **** of an optical element 5, VC79 
(glass-transition-point temperature Tg=516 degree C, coefficient of linear expansion alpha= 93x10-7 (100 to 300 degree C)) by 
Sumita optical-glass incorporated company which is glass of a hoe silicic-acid barium system was used. 
[0040] the optical-element fabrication which shows drawing 2 to drawing 1 — public funds — the outline composition of the 
optical-element press-forming equipment which manufactures an optical element 5 using type 10 is shown this optical-element 
press-forming equipment — optical-element material supply and metal mold — like an erector — PI, a preheating and a pressing 
process P2 (temporary fabrication means), pressing and a cooling process P3 (this forming means), and metal mold - from four 
processes of decomposition and the optical-element extraction process P4 — becoming — metal mold — a transfer equipment 
(illustration abbreviation) — optical-element fabrication - public funds — type 10 is equipment of the so-called mold move mode 
moved in order 

[0041] optical-element material supply and metal mold - like an erector - PI - optical-element fabrication - public funds - the 
equipment (illustration abbreviation) and the optical-element material feeder 17 for decomposing type 10 are included Since it 
needs nitrogen-gas-atmosphere mind, the preheating and the pressing process P2 have been arranged in a chamber 8, carried out 
the vertical drive of upper heater block 16a and lower heater block 16b which were equipped with the heater 12, respectively, and 
the upper heater block 16a, and is equipped with the vertical driving gear 13 (lstpressurization means) which can stop in a 
desired position. 

[0042] Moreover, pressing and the cooling process P3 as well as a preheating and the pressing process P2 are arranged in a 
chamber 8. Pressing and the cooling process P3 are equipped with the arrangement push block 14 (2nd pressurization means) for 
the push by deciding on upper heater block 11a and lower heater block lib which were equipped with the heater 12, respectively, 
and the vertical driving gear 1 3 which is made to carry out the vertical drive of the upper heater block 11a, and can stop in a 
desired position at the time of fabrication, the arrangement push block 14 - optical-element fabrication - public funds - it is a 
size according to the punch 1 of type 10, and is attached in the undersurface of upper heater block 1 1 a 

[0043] metal mold — decomposition and the optical-element extraction process P4 have the equipment (illustration ellipsis) and 
the optical-element extractor (illustration ellipsis) for disassembling metal moid In addition, this optical-element extractor is used 
also [ feeder / optical-element material / 17 ]. 

[0044] next, the above-mentioned optical-element fabrication — public funds - the process which fabricates an optical element 5 
is explained using type 10 and optical-element press-forming equipment first, optical-element material supply and metal mold — 
like an erector - PI - optical-element fabrication - public funds - type 10 lays - having - metal mold - a cracking unit 
(illustration ellipsis) removes a punch 1 And the optical-element material feeder 17 lays the optical-element material 6 on forming 
side 2a of female mold 2. then, the place where the punch 1 was made to fit into middle mold up 4a slowly at, and foiming side 1 a 
of a punch 1 contacted the optical-element material 6 — metal mold — assembly is completed 

[0045] metal mold - the optical-element fabrication which assembly ended - public funds — type 10 is transported to a 
preheating and the pressing process P2 namely, the metal mold after the injection side shutter 9 of a chamber 8 opens - a transfer 
equipment (illustration abbreviation) — the preheating and the pressing process P2 in a chamber 8 — optical-element fabrication 
« public funds — type 10 is supplied Then, the injection side shutter 9 is closed. 

[0046] next, upper heater block 16a — the vertical driving gear 13 — slowly — descending — a low load — optical-element 
fabrication - public funds -- type 10 is contacted thereby - optical-element fabrication - public funds — the optical-element 
material 6 in type 10 is heated to the temperature in which pressing is possible 

[0047] The optical-element material 6 maintains the temperature, after heating softening is carried out, and pressing is carried out 
when the vertical driving gear 13 applies a high load to upper heater block 16a. a punch 1 descends in connection with a load — 
the capacity between a punch 1 and female mold 2 — decreasing — the optical-element material 6 — optical-element fabrication -- 
public funds — it extrudes gradually in the direction of a periphery of type 10 And middle mold up 4a goes up as the amount of the 
optical-element material 6 which reached between middle mold up 4a and middle mold lower 4b increases. In the place where a 
punch 1 and middle mold up 4a balanced, movement of a punch 1 and middle mold up 4a is completed. 
[0048] At this time, the inside web thickness of an optical element 5 depends on the weight of the optical-element material 6. 
When a weight is extremely small, middle mold up 4a does not go up with descent of a punch 1, but balances with a punch 1 in an 
early position, i.e., the position whose path clearance is impossible between the height directions of a mold 3 and middle mold up 
4 a, and movement ends it. 

[0049] next, the vertical driving gear 13 - upper heater block 16a - optical-element fabrication - public funds - it is made to go 
up so that it may secede from type 10 and metal mold - a transfer equipment (illustration ellipsis) - optical-element fabrication ~ 
public funds - type 10 is moved to following pressing and cooling process P3 

[0050] optical-element fabrication — public funds — if type 10 moves to pressing and the cooling process P3 — the vertical 
driving gear 1 3 - upper heater block 1 1 a - optical-element fabrication - public funds - it is made to descend on type 10 The 
arrangement push block 1 4 of the size according to the punch 1 is formed in the lower part of upper heater block 11a. When the 
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arrangement push block 1 4 adds a high load to a punch 1, pressing of the optical-element material 6 is carried out again. 
[0051] At this time, the load from the arrangement push block 14 does not take for middle mold up 4a. therefore -- until an 
optical element 5 serves as inside web thickness of a request -- the excessive optical-element material 6 - optical-element 
fabrication - public funds — it extrudes in the direction of a periphery of type 10, and it is absorbed by the capacity produced 
between middle mold up 4a and middle mold lower 4b when middle mold up 4a goes up 

[0052] The vertical driving gear 1 3 stops descent of upper heater block 1 1 a in the place where the optical element 5 became the 
inside web thickness of a request. And the temperature of a heater 12 is lowered so that an optical element 5 may keep good the 
configuration of the optical functional side fabricated by forming side la and 2a of a punch 1 and female mold 2 also for after a 
halt of descent, after predetermined carries out time maintenance of the pressurization state. 

[0053] next, the vertical driving gear 13 goes up upper heater block 11a — making optical-element fabrication — public funds 

— it is made to secede from type 10 and metal mold - after a transfer equipment (illustration abbreviation) opens [ the discharge 
shutter 15 of a chamber 8 ] - metal mold - decomposition and the optical-element extraction process P4 - optical-element 
fabrication -- public funds - type 1 0 is moved 

[0054] metal mold — the optical-element fabrication moved to decomposition and the optical-element extraction process P4 ~ 
public funds the metal mold from type 1 0 - a cracking unit (illustration abbreviation) removes a punch 1 and middle mold up 
4a and the optical-element extractor 17 which serves as an optical-element extractor — optical-element fabrication — public funds 

— an optical element 5 is taken out from type 10 

[0055] Therefore, the optical element 5 manufactured by such method has a configuration as shown in (a) of drawing 3 , (b), and 
(c) in the weight of the optical-element material 6. That is, when the weight of the optical-element material 6 is suitable, it 
becomes the configuration shown in drawing 3 (a). On the other hand, when there are many weights of the optical-element 
material 6, or when few, it becomes the configuration shown in drawing 3 (b) or (c), respectively. 

[0056] Therefore, since the tolerance of a weight becomes large, the cost of the optical-element material 6 is cheap, and ends. 
Moreover, since the outer diameter of an optical element 5 can always be created uniformly, man days, such as ******, are 
unnecessary- Furthermore, when attaching an optical element 5 to a lens-barrel etc., there is an advantage that 5d of advantageous 
grasping sections can be formed in a desired configuration only by press working of sheet metal. However, you may give 
processing which deletes a periphery section 5c and 5d [ of grasping sections ] level difference if needed. 
[0057] With this operation form, length A (it writes to drawing 3 (a)) of the direction of a path of periphery section 5c In addition, 
about 0. 1mm - 0.7mm, The optical element 5 was fabricated so that the thickness of the outermost periphery edge whose length B 
of the direction of a path whose thickness C of periphery section 5c is about 0.3mm - 2.0mm and 5d of grasping sections is about 
0. 1mm - 0.7mm and 5d of grasping sections might be set to about 0. 1mm - 1 .8mm. However, the size of each part of an optical 
element is not limited to this, and can be fabricated in arbitrary sizes. 

[0058] In addition, although the middle mold 4 illustrated the composition prepared between the both sides of a punch 1 and 
female mold 2, and the mold 3 in the above explanation, the middle mold 4 should just be formed between either [ at least ] a 
punch 1 or the female mold 2 and the mold 3. 

[0059] Moreover, although the optical element 5 explained the example which is a convex lens, in order to create the optical 
element of arbitrary configurations, such as a concave lens and a meniscus lens, this invention is applicable [ it is not limited to 
this, and ]. 

[0060] (Operation form 2) It explains below, referring to a drawing about the operation form 2 of this invention, it is shown in 
drawing ] — as — optical-element fabrication of this operation form 2 — public funds — type 10 creates an optical element by 
press forming, and it equips the interior of the cylinder-like mold 3 with a punch 1 and the female mold 2 by which opposite 
arrangement is carried out on this punch 1 and the same axle On the other hand, the optical functional side of an optical element 5 
comes out, and forming side la which counters female mold 2 in a punch 1 fabricates certain optical functional side 5a. 
Moreover, forming side 2a which counters a punch 1 in female mold 2 fabricates optical functional side 5b which is another side 
of the optical functional side of an optical element 5. moreover, periphery section 5c which has the thickness of about 1 law in the 
periphery of optical functional side 5 a and 5b is formed of a punch 1 and female mold 2 The intensity of an optical element 5 is 
secured by this periphery section 5c. 

[0061] optical-element fabrication — public funds - type 10 is equipped with the cylinder-like middle mold 4 between a punch 1 
and female mold 2, and the mold 3 The middle mold 4 consists of middle mold up 4a located in the optical functional side 5a side 
of an optical element 5, and middle mold lower 4b located in the optical functional side 5b side. Middle mold up 4a and middle 
mold lower 4b are arranged at a punch 1 and female mold 2, and this heart. In addition, middle mold up 4a is prepared in the shaft 
orientations of a mold 3 independently possible [ a punch 1 ] for movement. 

[0062] The field which counters mutually in middle mold up 4a and middle mold lower 4b fabricates 5d of grasping sections 
outside to the pan of periphery section 5c of an optical element 5. With this operation form, the inclination is attached to the 
above-mentioned field so that it may become so small that the thickness of 5d of grasping sections becomes a periphery. That is, 
as for 5d of grasping sections, the nose of cam will be formed in a taper configuration. 5d of grasping sections is used in case an 
optical element 5 is attached to a lens-barrel etc. 

[0063] optical-element fabrication of this operation form 2 - public funds - in type 10, middle mold up 4a is formed by SUS3 16 
(coefficient of linear expansion alpha= 1.78x10-5 (200 to 400 degree C)) Other members except middle mold up 4a are formed 
of the cemented carbide which makes a principal component tungsten carbide (WC, coefficient of linear expansion alphas 
6.2x10-6 (200 to 400 degree C)). Mirror-plane processing is carried out at a desired configuration, and forming side la and 2a 
are covered with the alloy protective coat of a platinum (Pt) system. As **** of an optical element 5, VC79 
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(glass-transition-point temperature Tg-516 degree C, coefficient of linear expansion alpha- 93x10-7 (100 to 300 degree C)) 
which is glass of a hoe silicic- acid barium system was used. 

[0064] drawing 4 — optical-element fabrication of this operation gestalt 2 — public funds -- the outline composition of the 
optical-element press-forming equipment which manufactures an optical element 5 using type 10 is shown this optical-element 
press-forming equipment - optical-element material supply and metal mold - like an erector - PI, a preheating and a pressing 
process P2, pressing and a cooling process P3, and metal mold — from four processes of decomposition and the optical-element 
extraction process P4 - becoming - metal mold - a transfer equipment (illustration ellipsis) - optical-element fabrication - 
public funds — type 10 is equipment of the so-called mold move mode moved in order 

[0065] optical-element material supply and metal mold — like an erector - PI — optical-element fabrication public funds — the 
equipment (illustration ellipsis) and the optical-element material feeder 17 for decomposing type 10 are included Since a 
preheating and the pressing process P2 need nitrogen-gas- atmosphere mind, it is arranged in a chamber 8. The preheating and the 
pressing process P2 carried out the vertical drive of upper heater block 16a and lower heater block 16b which were equipped 
with the heater 12, respectively, and the upper heater block 16a, and is equipped with the vertical driving gear 13 which can stop 
in a desired position. 

[0066] Moreover, pressing and the cooling process P3 as well as a preheating and the pressing process P2 are arranged in a 
chamber 8. Pressing and the cooling process P3 carried out the vertical drive of upper heater block 11a and lower heater block 
lib which were equipped with the heater 12, respectively, and the upper heater block 11a, and is equipped with the vertical 
driving gear 13 which can stop in a desired position. 

[0067] metal mold — decomposition and the optical-element extraction process P4 have the equipment (illustration abbreviation) 
and the optical-element extractor (illustration abbreviation) for disassembling metal mold In addition, this optical-element 
extractor is used also [ feeder / optical-element material / 17 ]. 

[0068] next, the above-mentioned optical-element fabrication — public funds - the process which fabricates an optical element 5 
is explained using type 10 and optical-element press-forming equipment first, optical-element material supply and metal mold — 
like an erector — PI — optical-element fabrication — public funds - type 10 is laid next, metal mold — a cracking unit (illustration 
abbreviation) - optical-element fabrication - public funds — a punch 1 is removed from type 10 And the optical-element material 
feeder 17 lays the optical-element material 6 on forming side 2a of female mold 2. then, the above — metal mold - the place 
where the cracking unit made the punch 1 fit into middle mold up 4a slowly at, and forming side la of a punch 1 contacted the 
optical-element material 6 ~ metal mold — assembly is completed 

[0069] metal mold — the optical-element fabrication which assembly ended — public funds -- type 10 is transported to a 
preheating and the pressing process P2 namely, the metal mold after the injection side shutter 9 of a chamber 8 opens — a transfer 
difference if needed. Det metal. However, you may give processing which deletes a periphery section 5c and 5d [ of grasping secti 

— public funds — type 10 is supplied Then, the injection side shutter 9 is closed. 

[0070] next, the vertical driving gear 13 descends upper heater block 16a slowly - making - a low load - optical-element 
fabrication — public funds — type 10 is made to contact thereby — optical-element fabrication ~ public funds — the 
optical-element material 6 in type 10 is heated to the temperature in which pressing is possible 

[007 1] The optical-element material 6 maintains the temperature, after heating softening is carried out, and pressing is carried out 
when the vertical driving gear 13 applies a high load to upper heater block 16 a. a punch 1 descends in connection with a load — 
the capacity between a punch 1 and female mold 2 — decreasing - the optical-element material 6 — optical-element fabrication - 
public funds — it extrudes gradually in the direction of a periphery of type 1 0 And middle mold up 4a goes up as the amount of the 
optical-element material 6 which reached between middle mold up 4a and middle mold lower 4b increases. In the place where a 
punch 1 and middle mold up 4a balanced, movement of a punch 1 and middle mold up 4a is completed. 

[0072] and the vertical driving gear 13 — upper heater block 16a — optical-element fabrication — public funds — it separates from 
type 10 and goes up metal mold — a transfer equipment (illustration abbreviation) — optical-element fabrication ~ public funds — 
type 10 is moved to following pressing and cooling process P3 

[0073] optical-element fabrication — public funds - if type 10 moves to pressing and the cooling process P3 — the vertical 
driving gear 13 — optical-element fabrication — public funds -- upper heater block 1 la is dropped on type 10 While upper heater 
block 11a adds a high load to a punch 1 at this time, the temperature of a heater 12 is lowered. Thereby, pressing of the 
optical-element material 6 is carried out again, moreover, optical-element fabrication - public funds ~ each part material and 
optical element 5 which constitute type 10 begin contraction gradually 

[0074] this time — middle mold up 4a - optical-element fabrication - public funds - since coefficient of linear expansion is 
larger than other members which constitute type 10, it contracts early optical-element fabrication — public funds — since the high 
load is applied to type 10 — optical-element fabrication — public funds — if it sees from the outside of type 10, it is visible because 
the path clearance of the height direction between a mold 3 and middle mold up 4 a is decreasing gradually however, 
optical-element fabrication — public funds — inside type 10, forrning side la of a punch 1 works so that the inside web thickness 
of an optical element 5 may become thin gradually, and 5d of grasping sections of an optical element 5 is becoming thick 
gradually thus -- until an optical element 5 serves as inside web thickness of a request -- the excessive optical-element material 6 

- optical-element fabrication — public funds — it extrudes in the direction of a periphery of type 10, and it is absorbed by the 
capacity produced between middle mold up 4a and middle mold lower 4b when middle mold up 4a contracts earlier than other 
members 

[0075] The vertical driving gear 13 stops descent of upper heater block 1 la in the place where the optical element 5 became the 
inside web thickness of a request. And after predetermined carries out time maintenance of the pressurization state also in after a 
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halt of descent, the temperature of a heater 12 is lowered so that the configuration of optical functional side 5a and 5b fabricated 
by forming side 1 a and 2a of a punch 1 and female mold 2 may be kept good. 

[0076] next, the vertical driving gear 13 — upper heater block 1 la ~ optical-element fabrication — public funds -- it is made to go 
up so that it may secede from type 10 and metal mold — after a transfer equipment (illustration ellipsis) opens [ the eccrisis shutter 
15 of a chamber 8 ] — metal mold - decomposition and the optical-element extraction process P4 -- optical-element fabrication — 
public funds — type 1 0 is moved 

[0077] metal mold — the optical-element fabrication moved to decomposition and the optical-element extraction process P4 — 
public funds ~ the metal mold from type 10 - a cracking unit (illustration abbreviation) removes a punch 1 and middle mold up 
4a and the optical-element extractor 17 which serves as an optical-element extractor — optical-element fabrication — public funds 
— an optical element 5 is taken out from type 10 

[0078] The optical element 5 manufactured by such method has a configuration as shown in (a) of drawing 3 , (b), and (c) with 
the weight of the optical-element material 6 to be used. That is, when the weight of the optical-element material 6 is suitable, it 
becomes the configuration shown in drawing 3 (a). On the other hand, when there are many weights of the optical-element 
material 6, or when few, it becomes the configuration shown in drawing 3 (b) or (c), respectively. 

[0079] Therefore, since the tolerance of a weight becomes large, the cost of the optical-element material 6 is cheap, and ends. 
Moreover, since the outer diameter of an optical element 5 can always be created uniformly, man days, such as ******, are 
unnecessary. Furthermore, when attaching an optical element 5 to a lens-barrel etc., there is an advantage that 5d of advantageous 
grasping sections can be formed in a desired configuration only by press working of sheet metal. However, you may give 
processing which deletes a periphery section 5 c and 5d [ of grasping sections ] level difference if needed. 

[0080] With this operation form, length A (it writes to drawing 3 (a)) of the direction of a path of periphery section 5c In addition, 
about 0.1mm - 0.7mm, The optical element 5 was fabricated so that the thickness of the outermost periphery edge whose length B 
of the direction of a path whose thickness C of periphery section 5 c is about 0.3 mm - 2.0mm and 5d of grasping sections is about 
0. 1mm - 0.7mm and 5d of grasping sections might be set to about 0. 1mm - 1 .8mm. However, the size of each part of an optical 
element is not limited to this, and can be fabricated in arbitrary sizes. 

[0081] In addition, although the middle mold 4 illustrated the composition prepared between the both sides of a punch 1 and 
female mold 2, and the mold 3 in the above explanation, the middle mold 4 should just be formed between either [ at least ] a 
punch 1 or the female mold 2 and the mold 3 . 

[0082] moreover, the thing by which the quality of the material of middle mold up 4a is limited to this although the example using 
SUS3 16 as the quality of the material of middle mold up 4a was explained - it is not - coefficient of linear expansion — 
optical-element fabrication — public funds — the same effect will be acquired if larger than the coefficient of linear expansion of 
the quality of the material which constitutes other members of type 10 

[0083] Moreover, although the optical element 5 explained the example which is a convex lens by the above explanation, it is not 
limited to this and this invention can be applied to creation of the optical element of arbitrary configurations, such as a concave 
lens and a meniscus lens, 

[0084] (Operation form 3) It explains below, referring to a drawing about the operation form 3 of this invention, it is shown in 
drawing 5 - as - optical-element fabrication of the operation form 3 — public funds ~ type 20 equips the interior of the 
cylinder-like mold 23 with a punch 21 and the female mold 22 by which opposite arrangement is carried out on this punch 21 and 
the same axle On the other hand, the optical functional side of an optical element 5 comes out, and forming side 21a which 
counters female mold 22 in a punch 21 fabricates certain optical functional side 5 a. Moreover, forming side 22a which counters a 
punch 21 in female mold 22 fabricates optical functional side 5b which is another side of the optical functional side of an optical 
element 5. Moreover, periphery section 5c is formed in the outside of optical functional side 5 a and 5b of a punch 21 and female 
mold 22. 

[0085] optical-element fabrication — public funds — type 20 is further equipped with the middle mold 24 between a punch 21 and 
female mold 22, and the mold 23 The middle mold 24 consists of cylinder-like middle mold up 24a and middle mold lower 24b 
which are arranged at each and this heart of a punch 21 and female mold 22. 

[0086] Annular height 23a is prepared in the wall of a mold 23, and middle mold lower 24b is arranged at the aforementioned 
height 23 a bottom. Female mold 22 is inserted in the inner circumference of middle mold lower 24b. Moreover, middle mold up 
24a is arranged and a punch 1 is inserted in the aforementioned height 23 a bottom at the inner circumference of this middle mold 
up 24a. 

[0087] Among the middle molds 24, middle mold up 24a at least is formed so that it may have a detailed opening between molds 
23. In case the size of this detailed opening applies and fabricates a pressure under heating for an optical-element material so that 
it may mention later, middle mold up 24a makes it the grade by which sticking-by-pressure fixation is carried out according to 
thermal expansion at a mold 23. 

[0088] The field which counters mutually in middle mold up 24a and middle mold lower 24b fabricates 5d of grasping sections 
on the outside of periphery section 5c of an optical element 5. With this operation form, the inclination is attached to the 
above-mentioned field so that it may become so small that the thickness of 5 d of grasping sections becomes a periphery. That is, 
as for 5d of grasping sections of an optical element 5, the nose of cam will be formed in a taper configuration. 
[0089] optical-element fabrication of this operation form 3 — public funds -- each part material of type 20 is formed of the 
cemented carbide which makes tungsten carbide (WC) a principal component Coefficient of linear expansion alpha used 
coefficient of linear expansion alpha ] the thing of 4.7x10-6 (100 to 400 degree C) for other members at middle mold up 24a and 
middle mold lower 24b using the thing of 5.8x10-6 (100 to 400 degree C). Mirror-plane processing is carried out at a desired 
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configuration, and forming side 21a and 22a are covered with the alloy protective coat of a platinum (Pt) system. As **** of an 
optical element 5, VC79 (glass-transition-point temperature Tg=516 degree C, coefficient of linear expansion alpha^ 93x10-7 
(100 to 300 degree C)) which is glass of a hoe silicic-acid barium system was used. 

[0090] drawing 6 ~ optical-element fabrication - public funds - the outline composition of the optical-element press-forming 
equipment which manufactures an optical element 5 using type 20 is shown this optical-element press-forming equipment — 
optical-element material supply and metal mold — like an erector -- PI, a preheating and a pressing process P2, pressing and a 
cooling process P3, and metal mold — from four processes of decomposition and the optical-element extraction process P4 — 
becoming — metal mold — a transfer equipment (illustration abbreviation) -- optical-element fabrication — public ftmds — type 20 
is equipment of the so-called mold move mode moved in order 

[009 1 ] optical-element material supply and metal mold - like an erector -PI- optical-element fabrication - public funds - the 
equipment (illustration abbreviation) and the optical-element material feeder 17 for decomposing type 20 are included Since it 
needs nitrogen-gas-atmosphere mind, the preheating and the pressing process P2 have been arranged in a chamber 8, carried out 
the vertical drive of upper heater block 16a and lower heater block 16b which were equipped with the heater 12, respectively, and 
the upper heater block 1 6a, and is equipped with the vertical driving gear 1 3 which can stop in a desired position. 
[0092] Moreover, pressing and the cooling process P3 as well as a preheating and the pressing process P2 are arranged in a 
chamber 8. Pressing and the cooling process P3 carried out the vertical drive of upper heater block 11a and lower heater block 
lib which were equipped with the heater 12, respectively, and the upper heater block 11a, and is equipped with the vertical 
driving gear 13 which can stop in a desired position. 

[0093] metal mold - decomposition and the optical-element extraction process P4 have the equipment (illustration abbreviation) 
and the optical-element extractor (illustration abbreviation) for disassembling metal mold In addition, this optical-element 
extractor is used also [ feeder / optical-element material / 17 ]. 

[0094] the here above-mentioned optical-element fabrication — public funds — the process which fabricates an optical element 5 
is explained using type 20 and optical-element press-forming equipment first, optical-element material supply and metal mold — 
like an erector - PI - optical-element fabrication - public funds - type 20 lays - having - metal mold - a cracking unit 
(illustration abbreviation) removes a punch 21 And the optical-element material feeder 17 lays the optical-element material 6 on 
forming side 22a of female mold 22. then, the place where the punch 21 was made to fit into middle mold up 24 a slowly at, and 
forming side 21 a of a punch 21 contacted the optical-element material 6 — metal mold — assembly is completed 
[0095] metal mold — the optical-element fabrication which assembly ended — public funds — type 20 is transported to a 
preheating and the pressing process P2 namely, the metal mold after the injection side shutter 9 of a chamber 8 opens — a transfer 
equipment (illustration abbreviation) - the preheating and the pressing process P2 in a chamber 8 - optical-element fabrication 

— public funds — type 20 is supplied Then, the injection side shutter 9 is closed. 

[0096] next, the vertical driving gear 13 descends upper heater block 16a slowly - making - a low load - optical-element 
fabrication — public funds — type 20 is made to contact thereby — optical-element fabrication — public funds — the 
optical-element material 6 in type 20 is heated to the temperature in which pressing is possible 

[0097] The optical-element material 6 maintains the temperature, after heating softening is carried out, and pressing is carried out 
when the vertical driving gear 1 3 applies a high load to upper heater block 1 6a. a punch 2 1 descends in connection with a load - 
the capacity between a punch 21 and female mold 22 - decreasing — the optical-element material 6 — optical-element fabrication 

— public funds - it extrudes gradually in the direction of a periphery of type 20 

[0098] However, even if the optical-element material 6 touches middle mold up 24 a or middle mold lower 24b at this time, since 
middle mold up 24a and middle mold lower 24b are in the state of a mold 23 and an interference fit according to thermal 
expansion, they do not move. Although fabrication is ended in the place at which descent of a punch 21 stopped, after that 
predetermined time and a pressurization state are held. That is, with this operation form 3, when the inside web thickness of an 
optical element 5 changes delicately, weight absorption of the optical-element material 6 arises. 

[0099] next, the vertical driving gear 13 goes up upper heater block 16a - making - optical-element fabrication - public funds 

— it is made to secede from type 10 and metal mold — a transfer equipment (illustration abbreviation) — optical-element 
fabrication public funds — type 20 is moved to pressing and the cooling process P3 

[0100] optical-element fabrication - public funds - if type 20 moves to pressing and the cooling process P3 - the vertical 
driving gear 13 - optical-element fabrication -- public funds - on type 20, upper heater block 1 la is dropped and a load is added 
at a punch 21 The temperature of a heater 12 is lowered so that the configuration of optical functional side 5a and 5b fabricated by 
forming side 21a and 22a with this may be kept good, thereby — optical-element fabrication — public funds - each part material 
and optical element 5 which constitute type 20 begin contraction gradually 

[0101] At this time, since coefficient of linear expansion is larger than a mold 23, middle mold up 24 a and middle mold lower 
24b are contracted early. Thereby, the interval of a mold 23 and each of middle mold up 24a and middle mold lower 24b returns 
to the state at the time of ordinary temperature gradually. 

[0102] then, the vertical driving gear 13 goes up upper heater block 11a- making - optical-element fabrication - public ftmds 

— it is made to secede from type 10 and metal mold — after a transfer equipment (illustration ellipsis) opens [ the eccrisis shutter 
15 of a chamber 8 ] - metal mold - decomposition and the optical-element extraction process P4 - optical-element fabrication - 
public funds - type 20 is moved 

[0103] metal mold - the optical-element fabrication moved to decomposition and the optical-element extraction process P4 - 
public funds - the metal mold from type 20 -- a cracking unit (illustration ellipsis) removes a punch 2 1 and middle mold up 24a 
and the optical-element extractor 17 which serves as an optical-element extractor - optical-element fabrication - public funds - 
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an optica] element 5 is taken out from type 20 

[0104] The optical element 5 manufactured by such method has a configuration as shown in drawing 3 (a), (b), and (c) with the 
weight of the optical-element material 6 to be used. That is, when the weight of the optical-element material 6 is suitable, it 
becomes the configuration shown in drawing 3 (a). It becomes the configuration which is shown to drawing 3 (c) on the other 
hand when there are many weights of the optical-element material 6, and is shown in drawing 3 (b) when few. 
[0105] Therefore, since the tolerance of a weight becomes large, the cost of the optical-element material 6 is cheap, and ends. 
Moreover, since the outer diameter of an optical element 5 can always be created uniformly, man days, such as ******, are 
unnecessary. Furthermore, when attaching an optical element 5 to a lens-barrel etc., there is an advantage that 5d of advantageous 
grasping sections can be formed in a desired configuration only by press working of sheet metal. However, you may give 
processing which deletes a periphery section 5c and 5d [ of grasping sections ] level difference if needed. 
[0106] With this operation form, length A (it writes to drawing 3 (a)) of the direction of a path of periphery section 5c In addition, 
about 0. 1mm - 0.7mm, The optical element 5 was fabricated so that the thickness of the outermost periphery edge whose length B 
of the direction of a path whose thickness C of periphery section 5c is about 0.3mm - 2.0mm and 5d of grasping sections is about 
0. 1mm - 0.7mm and 5d of grasping sections might be set to about 0. 1mm - 1 .8mm. However, the size of each part of an optical 
element is not limited to this, and can be fabricated in arbitrary sizes. 

[0107] In addition, although the middle mold 24 illustrated the composition prepared between the both sides of a punch 21 and 
female mold 22, and the mold 23 in the above explanation, the middle mold 24 should just be formed between either [ at least ] a 
punch 21 or the female mold 22 and the mold 23. 

[0108] Moreover, although the example which used WC as the quality of the material of the middle mold 24 was explained 
above, the quality of the material of the middle mold 24 is not limited to this, and the same effect will be acquired if coefficient of 
linear expansion is larger than the coefficient of linear expansion of a mold 23 . 

[0109] Moreover, although the optical element 5 explained the example which is a convex lens by the above explanation, in order 
to create the optical element of arbitrary configurations, such as a concave lens and a meniscus lens, this invention is applicable 
it is not limited to this, and ]. 
[0110] 

[Effect of the Invention] As mentioned above, according to the type for optical-element press forming concerning this invention, 
the optical element of a desired configuration can be manufactured, without needing ****** processing for arranging the 
appearance of an optical element, beveling processing in the periphery section of an optical functional side, etc. after fabrication. 
[0111] Moreover, an excessive optical-element material is absorbed by the composition which a middle mold can move to the 
shaft orientations of a mold, then the capacity formed when a middle mold moves. By this, the weight precision required of an 
optical-element material is low, it ends, and an optical element can be manufactured at comparatively cheap material cost. 
[0112] Furthermore, an optical-element material with a coefficient of linear expansion of a middle mold excessive to larger 
composition than the coefficient of linear expansion of a punch and female mold, then the capacity formed of contraction of a 
middle mold at the time of cooling is absorbed. By this, the weight precision required of an optical-element material is low, it 
ends, and an optical element can be manufactured at comparatively cheap material cost. 

[0113] Moreover, according to the manufacture method of the press-forming optical element concerning this invention, the 

optical element of a desired configuration can be manufactured, without needing ****** processing for arranging the appearance 

of an optical element, beveling processing in the periphery section of an optical functional side, etc. after fabrication. 

[0114] Moreover, according to the optical-element press-forming equipment concerning this invention, the optical element of a 

desired configuration can be manufactured, without needing ****** processing for arranging the appearance of an optical 

element, beveling processing in the periphery section of an optical functional side, etc. after fabrication. 

[0115] Furthermore, since the optical element concerning this invention is fabricated only by press working of sheet metal, 

without needing post processing, it holds down a manufacturing cost and can offer it cheaply. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the type for optical-element press forming equipped with a mold, and the punch and female mold which are inserted 
in the aforementioned mold The field where the field which counters the aforementioned female mold in the aforementioned 
punch counters the aforementioned punch in nothing and the aforementioned female mold in the configuration which fabricates 
one side of the optical functional side of an optical element the configuration which fabricates another side of the optical 
functional side of an optical element Nothing and the aforementioned mold, Type for optical-element press forming characterized 
by having the middle mold which fabricates the grasping section of the aforementioned optical element between [ one / at least ] 
the aforementioned punch and female mold. 

[Claim 2] Type for optical-element press forming according to claim 1 with which the aforementioned middle mold was prepared 
possible [ movement to the shaft orientations of the aforementioned mold ]. 

[Claim 3] Type for optical-element press forming according to claim 1 with a larger coefficient of linear expansion of the 
aforementioned middle mold than the coefficient of linear expansion of the aforementioned punch and female mold. 
[Claim 4] While the aforementioned middle mold is arranged with a detailed opening between the aforementioned molds, the 
coefficient of linear expansion of the aforementioned middle mold is the larger type for optical-element press forming according 
to claim 1 than the coefficient of linear expansion of the aforementioned mold. 

[Claim 5] The manufacture method of a press-forming optical element using the type for optical-element press forming which 
equipped the interior of a mold with the fluctuated type of the couple which fabricates the optical functional side of an optical 
element characterized by providing the following, and the middle mold which fabricates the grasping section of the 
aforementioned optical element. The process which applies a pressure to the aforementioned fluctuated type and a middle mold, 
and carries out temporary fabrication of the optical-element material. The process which applies a pressure to a fluctuated type in 
the state which the aforementioned middle mold can move so that the aforementioned optical-element material may become 
predeteirnined thickness. 

[Claim 6] The manufacture method of a press-forming optical element have the fluctuated type of the couple which fabricates the 
optical functional side of an optical element characterized by providing the following, and the middle mold which fabricates the 
grasping section of the aforementioned optical element, and using the type for optical-element press forming with a larger 
coefficient of linear expansion of a middle mold than a fluctuated type coefficient of linear expansion. The process which applies a 
pressure to the aforementioned fluctuated type and a middle mold, and carries out temporary fabrication of the optical-element 
material while heating described [ above ] the type for optical-element press forming. The process which applies a pressure to a 
fluctuated type so that the aforementioned optical-element material may become predetermined thickness while lowering the 
temperature of the type for [ aforementioned ] optical-element press forming. 

[Claim 7] The manufacture method of a press-forming optical element equip the interior of a mold with the fluctuated type of the 
couple which fabricates the optical functional side of an optical element characterized by providing the following, and the middle 
mold which fabricates the grasping section of the aforementioned optical element, and using the type for optical-element press 
forming with a larger coefficient of linear expansion of the aforementioned middle mold than the coefficient of linear expansion of 
the aforementioned mold. The process which applies a pressure to the aforementioned fluctuated type and fabricates an 
optical-element material in the state where the described [ above ] type for optical-element press forming was heated, and you 
expanded the aforementioned middle mold, and made it stuck to a mold by pressure. The process which cools described [ above ] 
the type for optical-element press forming, is made to contract the aforementioned middle mold, and is removed from a mold. 
[Claim 8] Optical-element press-forming equipment which manufactures an optical element using the type for optical-element 
press forming which equipped the interior of a mold with the fluctuated type of the couple which fabricates the optical functional 
side of an optical element characterized by providing the following, and the middle mold which fabricates the grasping section of 
the aforementioned optical element. The temporary fabrication means which applies a pressure to the aforementioned fluctuated 
type and a middle mold, and carries out temporary fabrication of the optical-element material This forming means to apply a 
pressure to the aforementioned fluctuated type in the state which the aforementioned middle mold can move so that the 
aforementioned optical-element material may become predetermined thickness. 

[Claim 9] Optical-element press-forming equipment [ equipped with 2nd pressurization means by which this aforementioned 
forming means has the field which touches only a fluctuated type among the aforementioned fluctuated type and a middle mold 
while having 1st pressurization means by which the aforementioned temporary fabrication means has the field which touches both 
the aforementioned fluctuated type and a middle mold ] according to claim 8. 
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[Claim 10] Optical-element press-forming equipment which is equipped with the fluctuated type of the couple which fabricates 
the optical functional side of an optical element characterized by providing the following, and the middle mold which fabricates 
the grasping section of the aforementioned optical element, and manufactures an optical element using the type for 
optical-element press forming with a larger coefficient of linear expansion of a middle mold than a fluctuated type coefficient of 
linear expansion. The means which applies a pressure to the aforementioned fluctuated type and a middle mold, and carries out 
temporary fabrication of the optical-element material while heating described [ above ] the type for optical-element press forming. 
A means to apply a pressure to a fluctuated type so that the aforementioned optical-element material may become predetermined 
thickness while lowering the temperature of the type for [ aforementioned ] optical-element press forming. 
[Claim 1 1] Optical-element press-forming equipment which equips the interior of a mold with the fluctuated type of the couple 
which fabricates the optical functional side of an optical element characterized by providing the following, and the middle mold 
which fabricates the grasping section of the aforementioned optical element, and manufactures an optical element using the type 
for optical-element press forming with a larger coefficient of linear expansion of the aforementioned middle mold than the 
coefficient of linear expansion of the aforementioned mold. A means to apply a pressure to the aforementioned fluctuated type and 
to fabricate an optical-element material in the state where the described [ above ] type for optical-element press forming was 
heated, and you expanded the aforementioned middle mold, and made it stuck to a mold by pressure. The means which cools 
described [ above ) the type for optical-element press forming, is made to contract the aforementioned middle mold, and is 
removed from a mold. 

[Claim 12] The press-forming optical element characterized by having equipped the outside of the aforementioned optical 
functional side with the periphery section, and equipping the external surface with the grasping section in the press-forming 
optical element which has an optical functional side to both sides. 

[Claim 13] The press-forming optical element according to claim 12 whose thickness of the aforementioned periphery section is 
simultaneously regularity. 

[Claim 14] The press-forming optical element according to claim 12 whose aforementioned grasping section is a taper 
configuration. 

[Claim 15] The press-forming optical element fabricated by the claim 1 or any 1 term of 4 using the type for optical-element press 
forming of a publication. 

[Claim 16] The press-forming optical element manufactured by the manufacture method of a press-forming optical element given 
in a claim 5 or any 1 term of 7. 

[Claim 17] The press-forming optical element manufactured by optical-element press-forming equipment given in a claim 8 or 
any 1 term of 1 1. 



[Translation done.] 



